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MaPPO ------------- MNI EQQQLL YLFELPQEPLNRPRGKGSVLF- VLEND- - - - - - - - DTPPLVTTRI - - AGSPSI KLQVP
Pl ePPO  MQVTQKLLRRDTEMADAQKQLLYLFERPYDPI NAPRADGSFLY- AVAGA- - - - - - - - DT- - - VATRF- - GVAPTSTVTVP
PmOPPO - ------o-o- MANDQQRL L YLFELPQEDI QAPRGGGSVLF- KLESD- - - - - - - - EAPPSVATRV- - GVSPSVNLPVP
TnmoPPO  --------mm--- MASKKNI L- LLFDRPREPVFI AKGSKKAVF- SVPNEYLADKYK- PLGVALTNRF- - GEDADERI DVK
GmPPO  ------------- MSDSKSRL L L FFDRPSEPCFL QKGDDNVAF- EVPDHYYSDKYK- SLTNTLANRF- - GSGEVRTI PVK
SbuPP®2 ----------- MSKETNKI ALAL L FDRPLEPVFTARDDGKAVF- DLPESYYNEQYV- DVKDEI QTRF- - SEDVDI KI PLR
SbuPPOL ------------- MADKHDLL - LLFERPNEPVFMEKGKTI TVF- DI PDKFLTDRYR- Pl GSEVQSRF- - GEKAEKRI PVK
EpiHC  ------immime e MPSTSQKEVLDFFNI PETRRVSRAKQKDKPSVI FK- - - - = - - = - - - - - -
EcaHcB -----------miieie e MPSTA- EKQRRI L- PFFQFTSLSTKD- KFG LVQRD- - - - == == - - - - - -
EcaHCC -------c--cmcmecmie e MPSDANEMQARLL- QLFEHSTLSTKA- KFGLRVIRD- - - - - - - - - - - - - -
EcaHCA -------c--cmcmeicm e M TI LHDKQVQAL- KLFEKLSVAATG EPVPADQ D- - - - - - - - - - - - - -
EcaHCD -------c--cmcmeicmi e aas MT1 ADHQARI L- PLFKKLTSLSPD- - PLPEAERD- - - - - - - - - - - - - -
ECaHCE -------c--cmcmomcncice e MPDKQKQLRVI - SLFEHMTSI NT- - - PLPRDQI D- - - - - - = - - - - - - -
EcaHCF -------c--cmmmomcmce e eaaas MI'VQDKQRQ L- PLFEHLTSLTRG - GLDRTESD- - - - - - - - ------
EcaHCG ----------cmmeiime e aa e MASI PEKQALI L- PLFEKLTSLTKE- - TPPRAQAD- - - - - - - - - - - - - -
SpiHcl -------- MKLFI LAWLLATTAI AEKCP- KPVNVEAKQKMWVD- TLI SYI NKPANP- - VPPKPPI D- - - - - - - - - - - - - -
ScoHcl ------- MABLALATLFVLGTVI RADQCPPVPADTKDKLEKI L- ELI GHVNRPLTP- - ETPEPAGY- - - - - - --------
ScoHc2 - - MDTRVLRLTLALVALSGVLADSESCSSAI VNDYKLKQKEI Q HLVDTI NKPVYP- - DFKDTRG | - - - - - --------
HamHCcA - ----------- TLVAAAAAWPSFSYQNDASGDSTAKRQQDVN- HLLDRI YDHLHY- SDLKQ SETFSPEADTSMYTDGG
PinHCA ----c-ccmmcmcmemcncncaanan DAL GTGNAQKQQDI N- HLLDKI YEPTKY- PDLKDI AENFNPLGDTSI YNDHG
Pel Hcl  KVLVLCALVATAAAWPSFSGEL TNGFQSDVHSSDNAHKQQDVN- HLLDKI YEPI KD- EELHNI AQTFDPVADTSI YGDVG
CsaHc - - - - MKLLLL CAL VAGASAWPNF GVIVADSPGGASNAQKQHDVN- SI LVKVYEEI RD- PHLKEL SQSFDPL - - SGHYDDDG
PvaHc  -------------- MRVLWLGLVAAAAFQVASADVQQQKDVL- YLLNKI YGDI QD- GDLLATANSFDPVGNLGSYSDGG
PinHCC --------mmmmaa - ADCQAGDSADKL LAQKQHDVN- YLVYKLYGDI RD- DHLKEL GETFNPQGDLLL YHDNG
SarHc - - - - MRLMALAVLVWAVAL GGAQAGH GDVPADKPFL MKQREVL - RLFNKVHEPNRY- KEQVEL GNAYEPLNSL PRY- RNP

R

M aPPO ERNDVALQDLGTATSI Pl GSAFSFFLASHRRAAKDL CDVFMKTSGAKDL MEVAARVHGHVNESL FI YAl SFVI LRKKELQ
Pl ePPO  ARPDADRRLL GRAPSVPRGAVFSFFI RSHREAARDL CDVL MKTQNSTDL MQLAASVRRHVNENLFI YALSFTI LRKQELR
PmoPPO  ERKDVTLQDLGTATSVPKGSAFSFFI ASHRKAARDL CDFFIVKTSGAEDL MQVAARVHGKVNETL FVYAI SFVI LRKKELR
TnoPPO Kl S- - - | PPFGEl LELSRDENFSLFI PKHRRI AGRLI DI FLGVRNVDDLVSVAVYARDRVNPYLFNYAL SVAI LHRPDTQ
GmPPO NI A- - - LPDLSLPLQLPYNDQFSLFVAKHRRVAGKLI DI FI NVRDVDDLI SLCSYCQVRVNPYMFNYCLSVAI LHRPDTK
SbuPPQ2 DLKQ - KPDLSFTRPLGKRKQFSLFNNI HREI AARLI DI FMSTPTEELFI ATCAYCKDRVNPFLFQYCFSVATQHRKDTS
SbuPPOL DI S- - - LPDLRI PMSLGRDEQFSLFVPRHRRI AGRLI DI FMGVRTI DDLQSI AVYAHDRI NPFLFNYALSVALLHRSDTK

EpiHc  ------- PLPAG GKLKKGNLFSPFI KRHREESTKVI EFLLDSKDYKGFLENAASL RPVVNEI LFVYCFSVALYQSPHTT
EcaHcB  ------- PRLAGLGVLGRGVLFSCFHEEHLKEATQL YEVLI ECESFEEFL DL CHQAREYVNEGL YVYAVSVAI LHRQDCR
EcaHcC ------- PKLAG G LGRGKI FSCFHEDHL EEASRL AEVLVGAETFDEFI DL CHQCRDFVNEAL FVYSL SVAI LHRPDCH
EcaHcA ------- ERLRNI TTLGPNEFFSCFYPDHL EQAKRVYEVFCHAANFDDFVSL AKQARSFMNSTL FAFSAEVAL LHREDCR
EcaHcD ------- PRLKGVGFLPRGTLFSCFHEEHLAEAETL AEAL VEAKNFDDFI ALATNARAVVNEGL YAFAVSBVAI L SRDDCN
EcaHcE ------- ARLHHL GRL PQGEL FSCFHEEDL EEATEL YKI L YTAKDFDEVI NLAKQSRTFVNEGLFVYAVSVAL LHRDDCK
EcaHcF  ------- VRLRRVGRLPRGTLFSCFHSEHLKEATEL YQI L YKADSFADFI HLAQQARDI VNEGLFVYSVSVAI LHRDDCR
EcaHcG ------- PRLAGVGVLPRGTLFSCFHEKHL L EATKL FKVL YSAESFNDFL QL AREARDVVNEGL FAYAFSVAVI HRDDCK
Spi Hcl  ------ PKKLI G G LPKDQVFSLFDERTWDEVSEVLKRFVMAAPTFEDFI KVAETL YPHVNEDL FLFGLSVAI VHRPDAN
ScoHcl ----- DETKLKGLG LPQHEI FSLFDERTWPEATKAAEFL MEATDFEHFI QRADVL RHRI NEDMFMYALNVAVLHRKDTR
ScoHc2 ----- DESKLKGLGTLPRREVFSL FDERNWAEAAKVVEL LL EPKTFREFI HLADI | HHRVNEDLFL YAL SVAI AHRPDCQ

HanHcA  TAAHHL MEEL NDHRFL EQHHWFSL FNPROREEAL M. FDVL MHCKSWECFVDNAAFFRERMNEGEFAYAL YTAVI HSELGQ
Pi nHCA  AAVETLMKEL NDHRL L EQRHWYSL FNTRQRKEAL ML FAVL NQCKEWYCFRSNAAYFRERMNEGEFVYAL YVSVI HSKLGD
Pel Hc1l  AAAKTLMQEL NDHRL L EQHHWFSL FNTRQREEAL MLFTVL NQCKDWNCFL NNAAFFRERMNEGEFVYAL YVSVI HSKLGD
CsaHc  VAAKRLMKELNDHRL L EQKHWFSL FNTRQREEAL ML YDVL EHSTDVWETFAGNAAYFRVRMNEGEFVYAI YAAVI HSPLTE
PvaHc  AAVQKLVQDLNDGKLLEQKHWFSL FNTRHRNEALM_FDVLI HCKDWASFVGNAAYFRQKMNEGEFVYAL YVAVI HSSLAE
Pi nHCcC  ASVNTL MADFKDGRL L QKKHWFSL FNTRQREEAL MVHRVL MNCKNWHAFVSNAAYFRTNMNEGEYL YAL YVSLI HSGLGE
SamHc  APVKQLVRLYRAGSLLPRGAI FTLFDDTHREQM LLFESLLYANDVWETFLRTAAWARDRVNEGQFVYAL CVAVLHREDTR

M aPPO  SVRLPSFVEVFPSRFVPQETLAKAQ RI NRVD- PNQREPVI VEHGL EFSGTHL KPEHRL SYWREDYGL SVHHWHWHL | YP
Pl ePPO  GVRLPPI LEVFPHKFI PMEDLTSMQVEVNRTP- PTATTPLVI EYGPEFANTNQKAEHRVSYWREDFG NSHHWHWHLVYP
PmoPPO  SVRLPTWEVFPSRFVPQEAL SKAQLQ NRVD- PNQTEPVI | EHGPEFSGTHLKPEHRI SYWREDYG NVHHWHWHLI YP
TroPPO  DVDLPSFI ESFPDKYVDAKVFAQAREQATVVP- EGSRAPI El - - PKDYTASDLEEEHRLAYFREDLG NLHHWAWHLVYP
GroPPO  GLQVPPWETFPDKFNVDPKVFRKARETTTVNA- SGNRVPI Tl - - PTNYTASNSEPEQRVAYFREDI G| NLHHWHWHLVYP
SbuPPQG2 DFPVKPI AETFPQNFI EPAVFKDARAEGEVVPNPGDRRHI El - - PRNYTASDREEEQRL GYFREDI GVNSHHWHWHL VYP
SbuPPOL NLDLPSFAQNFPEKFVDSQVFRKVREEATWVS- EGSRMVPI TV- - PRDYTASDL DPEHRLWYFREDLG NLHHWHWHLT YP
Epi He NLLAPPI WQTMPYDFFDQRVENQ NG | ESTKGAPDKQPI QV- - | LEPTGNNRDPEFKLSYFREDI Al NSHHWHWAHVI YP
EcaHcB  GVSLPPVQEVFPDKFVPSETLFKAFKEVRL- - - HPDDEEI | V- - DI EKTGNVKDPEYNLAYYREDI GYNAHHWHWHL VYP
EcaHcC @ SLPPI QEl FPDKFVPVETI YKAFKEATR- - HADKTDDI | V- - DVMEATGTI MDPEYNLAYYREDI G NAHHWHWHVVYP
EcaHcA GVl VPPVQEVFADRFI PADSLI KAFTLATTT- QPGDESDI | V- - DVKDTGNI LDPEYKLAYFREDI GYNAHHWHWHVVYP
EcaHcD GVVLPPI QEVFPDRFVPAETI NRALKVDKVS- DPNK- - DTVV- - PI QKTGNI RDPEYNVAYFREDI G NSHHWHWHL VYP
EcaHcE G VVPAI QEl FPDRFVPTETI NLAVKEAAN- - HPDQ- - DI SV- - HYWWETGNI LDEEYKLAYFREDVGTNAHHWHWHI VYP
EcaHcF  GVTVPPI QEl FPDRFVPAETVNQAVKADLK- - RQSSDEDVLV- - El QGETGNI LDPEHKLAYFREDI GANAHHWHWHI VYP
EcaHcG GVTLPPI QEVFPDRFVPSETI NLAVKEAKN- - DPNS- - DI V- - DVQETGNI LDPEYKLAYFREDI GANAHHWYWHVVYP
Spi Hcl  GVHVPRVHEVYPDKFLTNDVLI NI RKQI | KG- - HKN- - PVWWK- - DTHYYHNDFDPFRRVDYFTEDL GVWNSHHYHWHVL HP
ScoHcl GVQVPRI HKI YPDKFLKQDI LVEVREKVNHG - EEK- - PVWD- - ATELHONQLDPNYRLSYFLEDI GUWSHHYHWHVVHP
ScoHc2 GVQVPRVLDI YPDKFLRKEVI HKI KEVSNEGAYLDKV- PVI D- - ATEVSDNHL DPNQEL L YFL EDL GWNSHHHHWAHVI HP
HamHcA G VLPPLYEI TPHVFTNSEI | HKAYTAKMTI - - - - QT- - PGRF- - EMKFTGTKKNKEQRVAYFGEDI GLNI HHVTWHVDFP
Pi nHCcA G VLPPLYQ TPHVFTNSEVI DKAYSAKMT - - - - QK- - PGTF- - NVSFTGTKKNREQRVAYFGEDI GWNI HHVTWHVDFP
Pel Hcl G VLPPLYEVTPHWVFTNSEVI DKAYSAKMT - - - - HK- - EGTF- - NMSFTGTKKNKEQRVAYFGEDI GWNI HHVTWHVDFP
CsaHc HVVLPPLYEVTPHLFTNSEVI QAAYKAKMT- - - - QT- - ASKI - - KSHFTGSKSNPEQRVAYFGEDI GWTHHVTWHLEFP
PvaHc QWLPPLYEVTPHLFTNSEVI EEAYRAK(K- - - - QT- - PGKF- - KSSFTGTKKNPEQRVAYFGEDI GLNTHHVTWHVEFP
Pi nHcC  GVWLPPLYEVTPHWFTNSEVI HEAYKAQMT - - - - NT- - PSKF- - ESHFTGSKKNPEQHVAYFGEDVGVNT HHVL WHVEFP
SanmHc GWLPPPYEI YPHLFVNSEVI HAAYKAKMR:- - - - QE- - PAW- - HWFTGTI RNPEQRVAYL GEDL GVNSHHSQWHVDFP
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VGMW - - - - GVDRDRKGELFYYMHQQLI ARYDLERL SL GLPRVEKLDNVRVPI EDGYFPKLTI SNTGRAWGTRQDNTLPKD
I EM - - - - NVNRDRKGEL FYYMHQQWARYDWERL SVNLNRVEKL ENVRVPI PDGYFSKL TANNSGRPWGTRQDNTFI KD
PAM - - - - GFDRDRKGELFYYMHQQVI ARYDI ERLCLGLPKVEKLDNWRI Pl EDGYFPKMI'VSI SGRNWGSRQDNTLPKD
FEAARE- - VWAKNRRGELFYYMHQQ | ARYNFERL CNKLKRATRFNDFKQAI QEAYFPKL DSLVASRSWPARVGNQRLKD
FEAARE- - | VKKDRRGELFYYMHQQ | ARYNAERL CNGL GRVTRYSDFRAPI GEGYFPKL DSQVASRSWPPRFANTVI RD
GNGPI E- - VWKKDRRGELFYYMHHQ LARYNVERFCNGLAKTKVLNNVREPI SEGYFPKI MSSLNNRTYPSRI TKTKLSD
FEAGDRA- | VNKDRRGEL FYYMHQQVVARYNL ERFSNNL ARVTRL NDFRQPI AEGYFPKMDSL VASRAWPPRFDNTKL SD
VGSNPS- - DKKI NRKGEL FYYMHEQVL ARYDAERL CNGVRRVKSLHDYDEI | PEGYYPRLHSKI SGTEYASRQANTRMVD
ATWRPEVVHRI KDRKGEL FFYMHQQVCARYDSERL SNGVAPMVPFHNFHEPM EGYSSHL SSG NGVPYAFRPHGRI LKD
SAVWDSVKVHVRKDRKGEL FFYMHQQMCARYDCERL SNGLARM PFHNFHEPL - EGYNPHL SSTONGLPYAFRPEPMILCD
STYDPAFFGKVKDRKGEL FYYMHQQMVCARYDCERL SNGLNRM PFHNFNEPL - GGYAAHL THVASGRHYAQRPDGLAMHD
AFYDADI FGKI KDRKGEL FYYMHQQVCARYDCERL SVGLQRM PFQNLDDEL - EGYSPHLRSLVSGL SYGSRPAGVHLRD
ATWDPAFMGERVKDRKGEL FYYMHQQVCARYDCERL SNGVRRM PFSNFDEKL - EGYSAHL TSLVSGLPYAFRPDGLCLHD
PTVDASVMSKVKDRKGEL FYYMHQOMCARYDCDRL STGLRRM PFHNFDEKL - EGYSPHL TSLVSGLNYASRPAGLHLRD
ANWDAVFTGKTKDRKGEL FYYMHQQVCARYDCERL SNGLTRM PFHNFKEKL - EGYAPHL TSLVSGLHYASRPAGLCLRD
SI WIQDI - G- EKSKL GEL FYWWHRQWARFDSEL L SVHLPRI SSL DDWAKKVKI GYAPHLTI QRTGYTYMNRPENLEI ED
AVWLPKH- GPRKDRKGEL FYYMHHQWARYDSERL SNNL PRTEPFENWDDPL EEGYAPHL TI HKTGYNYMFRPEGLI VRD
Al W.PKH- GGVKDRKGEL FFYMHKQWARYDTERL SNDL PRVRPFENVWNDPI DEGYSPHLI | DKTGYKYAYRPQGVI VHD
FWAKDSY- GYHL DRKGEL FFWAHHQL TVRFDAERL SNWL.DPVDEL H- VERI | HEGFAPH- TSYKYGGEFPARPDNVHFED
FWAEDSY- GYHL DRKGEL FFWHHQL TARFDFERL SNWLDPVDEL H- WDRI | REGFAPL - TSYKYGGEFPVRPDNI HFED
FWADDSY- GYHL DRKGEL FFWHHQL TARFDAERL SNWEPVDEL H- WDDI | HEGFAPH- TSYKYGGEFPVRPDNI RFED
FWADDSHENHHI NRKGESFFWHHQL TVRFDAERL SNYL DPVDEL H- WDDM HEGFAPH- TMYKYGGYFPSRPDNVNFED
FWANDAY- GHHL DRKGENFFW HHQL TVRFDAERL SNYLDPVGEL Q- WNKPI VDGFAPH- TTYKYGGQFPARPDNVKFED
FWAEDSS- GRHL DRKGESFFWHHQL TVRYDAERL SNHL DPVEEL S- WNKAI DEGFAPH- TAYKYGGYFPSRPDNVHFSD
FWAKEDEYG RKERKGELFYYMHHQLI ARFDLERLSNDLPFVEPLY- WI'ERI KDGFYPQ- TTYRVGGEFPARPDNFAFHD

FRRREI G- EFVDI TDLEI WRSRL L DAl HQGFMVDRKGNKVPI RDDVTSGQRG DI LAEALEADEDL SI NYPFYGSLHNFG
FRRNDAGLDFI DI SDVEI WRSRL MDAl HQGYMLNRNGERVPL SDNVTTGKRG DI LGDAFEADAQLSPNYLFYGDLHNTG
LRRRELG- EFVDI TDMVEI WRSRL L DAl HQGFM DRNGDKVPLRDDVTSGKRG DI LSEAL EADAEL SVNFPYYGDLHNRG
LNREVDQ- | KQDVDDLKRWEDRI YAAI HQGSATDERGRKI ELTEN- - - - - EG DI LGNM ESS- | LSPNRTFYGDVHNMG
| DRPVNE- | KI DVFQLETWRDRFLQAI DSNAI NMPNGRKVPLNEE- - - - - TG DELGNLMESS- | LSLNRGYYGDLHNMG

| DR- - ED- SKLEI ADLERWIDRI VTAI DQGFVVDTKGKQ PLDDK- - - - - KG DI LGDMVECT- | LSVNPTFYGNLHNEG
LNRELDQ- | NLDI ADLERWRDRI FEAI HQGFVVDESGNRVPLDEQ- - - - - RA@ DI LGNI LESS- | TSVNRSL YGDLHNVG
TLDN------- TVI ELERFRERI EHAI SVGYI ELPDNTKTPLNNE- - - - - QG DI LADLI EAS- NYSLNGAYYGDLHNTG
MREV- - - - - - - SVQDLERSRERLLDAI NLGYVVDPNGLETPLDEL- - - - - HG DI LGAI VESS- NDSVNKSYYGSLHNWG
MHDV- - - - - - - SVQDLERWRERI LDAI NLGEVTDPNGDEYALDET- - - - - FQ DVLGAI | ESS- RDSKNRESYGSL HNWG
VREV------- DVQDMERWIERI MEAI DLRRVI SPTGEY! PLDEE- - - - - HGADI LGALI ESS- YESKNRGYYGSLHNWG
INDG- - - - --- SVQDVERWRERI LDAI HTGLVTDSHGKE! KLTEE- - - - - NGLNI LGALI ESS- HDSVNKPFYGTLHNWG
LKDI - - ----- DLKEMFRVRERI LDAI DSGYY! DNEGHQVKLDI V- - - - - DA NVLGALI ESS- FETKNKLYYGSLHNWG
LVDF- - - - - - VDVQDVARWRERLLYSI DI GHVI DHEGQEI PLDAE- - - - - HGE DVLGALLESS- HDSLNDDYYGNLHNSG
LSEL------- EVQDVERVRDRI L DAYHLNHVHDRENNDVVLDAE- - - - - HGADI LGAI | ESS- SDSVNRRFYGSLHNWG
LPEL------- TKGELMMKNRI MEAI ARHNI TLKGGPGKKLRTTPE- - - NG DI FGHLI AAT- KNSTNRRYYGNLHSYA
LPEL------- NKNKVRQVKSRI LHG HLNVLYAENGTKI SLDNE- - - - - HGE DLLGDAI ESS- LLSVNRAFYGNI HCYA
LPNL------- PKTKMFEVKNRI WG RKGSLI SANKTQVPLNND- - - - - HG DLLGDVVESS- LLSVNRVFYGNLHCYA
VDGV- - - - - - AHVRDM | | ESRI RDAI AHGYVTDNHGDNI NI RND- - - - - HG DVLGDI | ESS- VYSPNAQYYGALHNTA
VDGV- - - - - - AHVHDLEI TESRI HEAI DHGYI TDSDGHTI DI RQP- - - - - KG ELLGDI | ESS- KYSSNVQYYGSLHNTA
VDGV- - - - - - AHVHDMEI TENRI RDAI AHGYI TATDGHTI DI RQP- - - - - NG ELLGDI | ESS- MYSSNPHYYGSLHNTA
VDGV- - - - - - ARVRDMLI LESRI RDAI AHGYFTGRDGSVI S| RDA- - - - - HG DI LGDVI ESS- TYSPNPEYYGSLHNTA
VDDV- - - - - - ARl RDWI VESRI RDAI AHGY! VDSEGKHI DI SNE- - - - - KG DI LGDI | ESS- LYSPNVQYYGALHNTA
VDGV- - - - - - ARVRDVSMTIEDRI RDAI AHGYI DALDGHSI DI MNS- - - - - HG EFLGDI | ESS- GYSANPGFYGSLHNTA
LONI------- KVQQM DYTRRVRECI SQQAVI TETGDLYNI SSP- - - - - EG NVLCELI EPS- TGSKHREYYGALHNYG

HDI L AFSHDPDNAHKEEMGVYMGDT AT AVRDPVFYRWHKFVDDT FQEYKL MORPYTEEELNFSGVKI EKVGVVR- - - NDEA
HVLLAFCHDNDNSHREEI GVMGDSATAL RDPVFYRWHKFVDDI FQEYKLTQPPYTMEDL SL PGYWLDKVGVVR- - - NDQL
HDI L AFSHDPDNAHKEEMGVVGDL GT SLRDPVFFRLHKL VDDL FQEYKVTQPPYTEEEL FLPGVRI ERAGVVR- - - GNEA
HVFI SYVHDPDHRHL ESFGVMGDSATANMRDPI FYRWHSYI DDI FQEYKATLPRYTENQLNFPGVTVSKVEVQVQ- - GGSA
HVFI AYSHDPDHRHL EEYGVMGDSATAMRDPVFYRWHAY! DDI FNL YKSKLTPYGDSQLDYPG RVSSI SVEGP- - - AGA
HNAI SYCHDPDARFL EDFGVMGEDVT TAVMRDPVFYRWHGFI DTI FNRHKERLDPYKESDLTFGNVI | TKLEVRI QSQKATP
HVFI SYAHDPDHRHL ESFGVMGDSATAVRDPVFYRWHAFVDDVFQEHKTRLTSYTLPQLQYDA TI GA QVASD- - GGRP
HVMLATAHDPDKRFNSSDGVMGFVQTAL RDPL FYRWHKHI DNLL QNHKRTLQPYTDKEL | ADKI El KEASI TSSQTKDPK
HVI MSAVDDPDGRYQLNPGVMSDTATSLRDPI FYRWHRFI DDMFQEYKKSLTPYS- SQLQFKGVI VKSVCVRAK- - - - TA
HVLMANI VDPDGKYQTNPGVNVDDTATSLRDPI FYRWHRFI DDVFQEFKRKLKPYTKDQL SFTGVEI KNVKVHAH- - - - EE
HVMVAY! HDPDGRFRETPGVMIDTATSLRDPI FYRYHRFI DNVFQEYKKTLPVYSKDNLDFPQVTI TDVKVKAK- - - - | P
HVM ARl HDADGRYRTNPGVNDDTSTSLRDPI FYRYHRWWDNI FQEYKHRL PSYTHQQLDFPGVRI SRVTVRSK- - - - VP
HVMVARL QDPDHRFNENPGVMSDTSTSLRDPI FYRYHRFI DNI FQKY1 ATLPHYTPEDL TCPGVHVVNVTVNAK- - - - VP
HVMVARI HDPDGRFRENPGVMSDTSTSLRDPI FYRYHRFI DNI FQEYKATLPCYEKKDLEFSGVEI VNCTVNAK- - - - AP
HVMVARMT DPDRSFEENPGVMSDTSTSLRDPI FYRWHRFVDNI FQEYKATLPSYTADDLNFPGLRI VSVQVNAK- - - - SQ
HVI AARI ADSDGEHVEDNGAMYDVATSARDPL FYSWHKFI DKLFTEYQVTLTPYTPYQLTWPDVVVDA HI ENLK- THEE
HVMAARI ADPDGRYGEDNGVMHDVAT SARDPL FYRWHKFI DNI FLEYKDNL DPYTQYEL TWPDVVLNDVTVKPHK- GDYD
HVI AGKVTDPQSTYGEKNGAMYDVAT SARDPL FYSWHKFI DNI FQEHKETL QPYNKDELNFPDVQVDSLRI NVAN- GTYE
HI ML GRQGDPHGKFNVPPGVYMEHFETATRDPSFFRLHKYNVDNI FKEHKDSLPPYTKADI EFTGVAVEEVEI VGQ- - - - - -
HVML GRQGDPHGKFNL PPGYMEHFETATRDPSFFRLHKYNVDNI FKKHTDSFPPYTHDNL EFSGWVNGVAI DGE- - - - - -
HVMML GRQGDPHGKFDVPPGYMEHFETATRDPSFFRLHKYNVDNI FKEHTDSFPPYTHEDL EFPGVSVDNI Al DGH- - - - - -
HVML GRQGDPHGKFAL PPGVL EHFETATRDPAFFRLHKYNVDNI FREHKDSL TPYTKDDLEFSG SVDSLDI SNR- - - - - -
HI VL GRQGDPHGKFDL PPGVL EHFETATRDPSFFRLHKYNVDNI FKEHKDNL PPYTKADL EFSGVSVTELAWGE- - - - - -
HI MLGRQGDPTGKFDL PPGVLEHFETSTRDPSFFRLHKYNVDNI FREHKDSL TPYTRDELEFNGVSI DSI Al EGT- - - - - -
H MLGQ TDPKRKFNVPPGVMEHFETATRDPAFFRLHKY! DNLFYEHKDLLPRYTSEELELPGTSI EEVQ DP- - - - - - -



M aPPO
Pl ePPO
PrmoPPO
TrnoPPO
GoPPO
SbuPPC2
SbuPPOL
Epi He
EcaHcB
EcaHcC
EcaHcA
EcaHcD
EcaHcE
EcaHcF
EcaHcG
Spi Hel
ScoHcl
ScoHc2
HamHc A
Pi nHcA
Pel Hc1
CsaHc
PvaHc
Pi nHcC
SanmHc

M aPPO
Pl ePPO
PrmoPPO
TrnoPPO
GoPPO
SbuPPQ2
SbuPPOL
Epi He
EcaHcB
EcaHcC
EcaHcA
EcaHcD
EcaHcE
EcaHcF
EcaHcG
Spi Hel
ScoHc1
ScoHc2
HarmHc A
Pi nHCA
Pel Hc1
CsaHc
PvaHc
Pi nHcC
SanmHc

M aPPO
Pl ePPO
PrmoPPO
TnoPPO
GoPPO
SbuPPC2
SbuPPOL
Epi He
EcaHcB
EcaHcC
EcaHcA
EcaHcD
EcaHcE
EcaHcF
EcaHcG
Spi Hel
ScoHc1
ScoHc2
HarmHc A
Pi nHCA
Pel Hc1
CsaHc
PvaHc
Pi nHcC
SanmHc

DI LHTGWNKRGFEASRGLDFNG- - - - RPVLVEL KHL DHEPFNYHL QL NNRGRTAKEVTVRVFLAPKFNARGL KMNFVEQR
NTLTTGWSVREFEASRGLDFNSP- - - NPVI LRI THLDHAPFTYHLQ TNSHRKPKSVTVRI YMAPKHNERGLEMGFMEQR
DVLLTGWNTREFEASRGLDFSG- - - - KPVI LRLTHLDNKPFDYHI Q NNDLREPKEVTVRI YLAPKFGDREKEMDFMVEQR
NTLNTFWQQSDVDVBRGVDFQPR- - - GSVFVRFTHL QHQPFTYKI TVKNSSNGNRKGTCRI FI APKL DERGNPW. YRDQK
NRFATQWQQSLVEL SQGLDFTPR- - - GSVLAKFTHLQHEEFTYVI EVNNT SGQSKMGTFRVFMAPKT DERGQPL AFEDQR
NI LLTYMEKSDVNLAAGLDFGPK- - - GNI YATFTHL QHAPFEYVI DVTNNDKKPKKGTCRI FL CPKNDERGT PL SLNDQR
NVLSTFWQQSDVDL SRGVDFVPR- - - GNVFARFTHLQHTPFTYTI NVNNSSGAQRFGTVRI FL GPKTDERGQPM.LSDQR
NKLYTFFDTKQLNLTKGLDFGNLE- - QSI LVTI THLQHEEFTYNI KVNNNTGKDFTGTFRI FMAPKNDDL DI PMEI NEQR
DVVETTFANALLDI SHAFNFGRT- - - GPVKVRYNHL THEPFTYKI VVDNAGTKTRKATVRI FLGPEHDNL GNEFDI GRLR
NVI TTTFVEDLLEI SNAFNFGRT- - - GAVKVRYQHL DHEPFVYDI EVENHSARLRHGTCRI FLAPVHDEL ONQLTPEELR
NVVHTFI REDEL EL SHCL HFAKP- - - GSVRARYHHLDHESFSY! | SAQNNSNADKQATVRI FLAPTYDEL GNDI SLDEQR

NLI HTYSKDSLLELSHG NLK- - - - - GH QVKYEHLDHEPYNYEI EVDNRTGEARETCVRI FLAPKYDELGNRLI LEEQR
NWWTTFMKEAELELSYG DFGSD- - - HSVKVL YRHLDHEPFTYNI SVENSSGGAKDVTMRI FL GPKYDEL GNRL QPEQQR
NVI NTYMKESTLEMSHG SFK- - - - - GAVKVKYQHL DHDPFTYSI SVENTTGDVKHATVRI FLGPTQDEL GNRLRLNEQR

NRVRTFLKQEELVLSHG NFGTE- - - HTVKVHYNHL DHEPFSYTI NVDNSSGAVKHATVRI FLGPKCDELGNI LEPNEQR
NM HTYYTSSTLRLSKGFDYTKD- - - SEAKVI VEHTDHDDFVYVI DI DNNARVEKTAVLRI FLAPKYDERGHPLTLKEQR
DEVHTYWEVDNYEL GKGFDYTRK- - - TTATVKVRHLQHEDYHYEI DI DNNAGKAKKAVFRI FLAPKYNEKGEL FPVNEQR
NI VRTYWONSLFKI AKGFTFTTE- - - GSVLVKVKHLNHETFYYNLEVTNNAL EEKHGVVRI FGAVI NDERGHPY! LNDQR
- - LNTFFDEFEFSL GNAVDEL EKVHDVAI SAYVHRLNHEEFSYKI LVONNNEGDI LATVRI YLCPTVDNNHI HI PLSEGH
- - LI TFFDEFQYSLI NAVDSGENI EDVElI NARVHRLNHNEFTYKI TMSNNNDGERLATFRI FLCPI EDNNG TLTLDEAR
- - LTTFFDQFKYSLVNAVDSGENVEDVAI YANVHRLNHEEFTYEI EVRNHNE- EKFATVRI FLCPTEDNNG TLNLDEER
- - LETHFEDYEYSLI NGVDDTVDVLDVPI STVWSRLTHNDFKVKI Gl TNSQONHEVLATVRI FAWPKYDNNHVEFSFNEGR
- - LETYFEDFEYSLI NAVDDAEG PDVEI STYVPRLNHKEFTFRI DVENG- GAERLATVRI FAWPHKDNNG EYTFDEGR
- - LETFFENFEYSLLNAVDDTVDI ADVEI LTYl ERLNHKKFSFLI LVTNNNNTEVLATVRI FAWPLRDNNG EYSFNEGR
- - LETFFEYFDVDLLNAL DDTEEL PDVSI HARVRRLNHKPFVFSVRVNS- - EAERFVTVRVFLGPKYDWFGQEI PI NEKR

I LWAEMDKFTVSLKPGGNH- - VWRTSKDSSI TNPEEL TFRDLENSGTDPAS- - - PEATAFNFCGCGAPQHWL VPRGRPEG
LLWAEMDKFTQDLKPGONQ- - | VRASNLSSI TNPSGYTFRSLEAVNPANPGP- - PANAETNFCGCGAPEHL LLPRGKPEG
I LWAEMDKFTVLLKPGKNQEHVTRSSKESSI TNLEEL TFKDLENSGPGNTS- - - - EQDAFNFCGCGAPQHWLLPRGRPEG
NMFVEL DKFTVNLKQGONN- - | TRASSQSSVTI PFERTFRNL DLNRPQGCE- - - - ELAQFNFCGCGATQHWLI PKGTPEG
RLM ELDKFTRGLKPGNNT- - | RQRSLDSSVTI PFERTFRNQANRPGDPGS- - - ATAAEFDFCGCGAPHHML I PKGTEQG
QLAI EMDKFTVNLMPGPNN- - | RQSSKKSSI TI PYERTFRPI GPDYQPVEA- - - ERLAEFRFCGCGWPEHMLLPRGKPEG
LLM ELDKFVVALNPGONT- - | RRRSTDSSVTI PFERTFRNL DANRPAAGS- - - AEEL EFNFCGCGAPQHWLI PKGLPEG

I LM EMDKFQLKLSPGENN- - | TRKSEDSNVTLHKEMIVEM ENQPDTS- - - - - - GPSSQHYCACGWPHHL LI PKGSAQG
RLM ELDKFTTVLEPGENV- - | ERDSI DSSVTI REQYTYRQLQD- - - - - - GRS- - NREQTEYCSCGWPNDL L VPKGNEHG
RLM ELDRFRVELKPGVNH- - NHRHSRDSSVTI SKQPKFDELLK- - - - - - GKG - TNNANEYCSCGWPDHL L VPKGNDRG
RLY! EMDKFYHTLRPGKNT- - | VRSSTDSSVTLSSVHTFKELLR- - - - - - GED- LVEGQTEFCSCGAPQHL L VPKGNEKG
RLY! EL DKFHRRLEPGKNV- - LVRASGDSSVTL SKVPTFEELES- - - - - - GNA- NVNPNEY- CSCGWPEHWLVPRGKERG
TLNI ELDKFKATLDPGKNV- - VTRDHRNSTVTVEQSVPVKKLRE- - - - - - EGG- - V- AGEY- CSCGAPEHMLI PKGNHRG
RFY! ELDKFHAELAAGKNT- - | TRKSSESSVTVSHTPTFEELQR- - - - - - GEGVDENTTEF- CSCGAPEHLLVPRGTYKG
RLFI ELDKFHKELGPGLNT- - | NRNSVESNVTVAHTYTFDELRE- - - - - - GKLAPEDATEY- CNCGAWPRHWLI PKGTHRG
VMM EL DKFKATLKPGHNV- - VRRCSNESSVTMPVDHI YGDI TR- - - - - - - - - - TV- DEDH- CHCGWPEYLLVPQGDYDG
QLLVELDKFVATLEPGHNV- - | ERQSKESSVTMSKDHVFGEI RN- - - - - - - - - - LA- DDHQ- CSCGAPDYLLLPKGKYEG
HLVI ELDKFTVNLKPGKNS- - VRQPCYNSAVTAKYDVFYGDVES- - - - - - - - - - K- PQEG- CNCGWPDYMLLPKGKYEG

WI'Cl EMDKFYKQLKTGSNK- - | DRKSTESSVTVPDSL SLAEL HEKTDQAVASGSKL DLHEYERSCGLPARLLLPKGTVNG
WFCl EL DKFFQKVPSGPET- - | ERSSKDSSVTVPDMPSFQSL KEQADNAVNGGHDL DLSAYERSCG PDRMLLPKSKPEG
WL CLEMDKFWRKLANGKNL - - | ERSSKDSSVTVPDMPSFESL KHQADEAVKNGEDL DLSAYERSCG PDRMLLPKSKPQG
WWNAI ELAKFWIKLNSGSNI - - | ERSSKDFGVTVPDVPSFQT L VDMT DEAL GSGSALHLEDYESGL GLPDRFLLPKGKTEG
WWNAI EL DKFW/SLKGGKTS- - | ERKSTESSVTVPDVPS| HDLFAEA- EA- GGA- - - GLAKFESATGLPNRFLLPKGNDRG
WVRAL EL DRFVWKVKHGHHQ- - | TRQSTESSVTVPDVPSLQTLI DRADAAI SSGCALHLEDYESAL GLPNRFLLPKGQAQG
HYI VEI DKFVAKVNAGKTV- - | ARKSSESSVTI PDRETTKVLTORVEDAI AGKVQLTVNKDVRHCGYPDRLLLPKGRRDG

MAFQLFFMLTDYAI DKVTQPAA- - RSCPNGVSFCG QDAKYPDTRPMGFPFDRRPPPM LNRPVEDAADYARL - DNAFI H
MI'YQLFFMLTDL EKDQVDQPAG- PRRCANAVSFCG L DSKFPDKRPMGFPFDRRPPPRLQDAEVTSVADYARL - SNMTVQ
MVFQLFFMLTDYAQDKVSNPGG- VRRCANGVSFCGVIQDAKYPDARPMGFPFDRRPAPLLQGLPVNTTADYARL - GNAFIVH
MPCQLFVM SNYEDDKVNQSTE- - GVCNDAGSYCG KDKL YPDRRSMGYPFDRMPRN- - - - - GVDTLQQFLTS- - NVRVQ

YPVWLYVMWSDWNADKI EQDTV- - GACNDAASYCGL RDRKYPDKRHMGFPFDRRSE- - - - - - - ARNLTDFLKP- - NVATR
MAFDLFVM SDYVGDAVQQTNNTPDI CSDSSSFCGLKDKL YPDNRTMGYPFDRRL - - - - - - - DARTL KDL TNAFSNVSMT
VRCELFVM SNYEDDRVDQQL V- - GACSDAASFCGVRDRL YPDRRPMGYPFDRL PRA- - - - - GADRLVNFLTP- - NVBLV
TAFHCFI M TDWKTDEVKSSKK- - PTCQDAVSYCG | NDL YPDKKPMGFPFDRLI PS- - - - - - - - DLATFVSR- SNWKI F
VKFRLFVM.TDAVQGQVGDHGAT- GL CTDAVSYCGAKDQL YPDRYPMGFPFDRDI KA- - - - - - - DSI PEW.HP- - NVHFS
MPFHLCVM TDYLYDLVGDYGYD- TPCVDAVSYCGAKDSL YPDRRAMGFPFDRPI PE- - - - - - - GHASNLHQP- - NVSFS
MQFDLFVM.TDASVDRVQSGDGT- PL CADAL SYCGVL DQKYPDKRAMGYPFDRKI TA- - - - - - - DTHEEFLTG - NWNI S
VDFYLFVMLTDYEEDKVQGAGEQ- Tl CSDAVSYCGAKDQKYPDKKAMGYPFDRPI QV- - - - - - - RTPSQFKTP- - NVAFQ
VDFELFVI VTDYAQDAVNGHGEN- AECVDAVSYCGAKDQKYPDKKPMGFPFDRVI EG- - - - - - - LTLEEFLTP- - SMSCT
VDFQLFVM_TDYEDDHVGSHNGQ TL CADAVSYCGAKDSKYPDKRAMGFPFDRVI KA- - - - - - - RTVADFRTT- - NVBFT
MVEFQLFVMLTDYTVDNPCGGAGK- | VCADAVSYCGAKDQKYPDTKPMGFPFDRPTKI - - - - - - - HTAEEI LTP- - NVBLT
VHYELFVMATNYDEDKAQDTDLS- CKC- HAHSYCGNI LGEYLDKRPLGYPFDRKI KA- - - - - - - TGWAEFKTQ- - NMCDA
MI'YQLFVVATDYEEDHVEDAGEE- CQCRDSMSYCGSVEHKL PDNKPLGYPFDRRI DG- - - - - - - TGFEEFKTQ - NMYYG
LRFRVFAI VTNHDEDKVSDQ- ET- CL CGDAVAYCGAHNQKYPDKKPMGFPFDRRI DE- - - - - - - RTFEHFHTP- - NM AT
MDFDL FVAVTNGDEDKVTDHPET- DEHGGTHAQCGAHGEKYPDKKPMGYPLERSI PD- - - - - - - ERVFHDV- A- - NI NVT
MEFNL YVAVTDGDKDT- EGHNGG- HDYGGTHAQCGVHGEAYPDNRPLGYPLERRI PD- - - - - - - ERVI DGV- S- - NI KHV
MEFNL YVVWWTDGDKDT- DGSDGD- HDHHGTHAQCG HGEQYPDHRPLGYPLERRI PD- - - - - - - ERVFDGV- S- - NI KHA
MDFHVWWIFVSDGAKDAAVD- - - G- LHESTTYNHYGCHDGT YPDNQPHGYPLDRRVDD- - - - - - - ERI | TGV- S- - NFKAV
LEFDLVVAVTDGDADSAVP- - - N- LHENTEYNHYGSHG- VYPDKRPHGYPLDRKVPD- - - - - - - ERVFEDL- P- - NFKHI

MEFNLVWWAVTDGRTDAALD- - - D- LHENTKFI HYGYDR- QYPDKRPHGYPLDRRVDD- - - - - - - ERI FEAL- P- - NFKQR

MPFTLFVVLTDYEKDKVNDLPFD- YDYGGSVSYCGTLGHRYPDAKPMGFPFDRRI - - - - - - - - - DQDSFFT- K- - NI YQR



M aPPO DI S| KFLADELKLN- - - - -
Pl ePPO DI TI TFLTTASRSRHDGPI
PmDPPO DI TI KFLGE- - KLN- - - - -
TMOPPO  DVTI KFTNRTVRPKSRA- -
GTPPO  DCTI KFTDAI REGTQRQ -
SbuPPC2 DI TI RFNDVI | DRKKN- - -
SbuPPOL DWI GHDPNRVVQRPN- - -
EpiHc DI SI | HREKK- -~ ----
EcaHecB EVTI THHQ ----------
EcaHcC  QUKI QHH------------
EcaHcA HVIVRFQD-----------
EcaHeD Ell | QYEGHKH - ------
EcaHcE  DVRI KYTDI K- --------
EcaHcF  DVKI QFKDQV- - - - - - - - -
EcaHcG  DVWI QYVGHE- - - ------
Spi Hel DI VI KFSGKNKDH- - - - - -
ScoHcl DWI QFTGETVTH-- - - - -
ScoHc2  DVI | KFTGEFLPPKGDI - -
HamHCcA  HVKVFFKEEH- - - - - - - - -
PinHCA  WWKI VHHLEHHD- - - - - - -
Pel Hel  LVKI VHDPELRA- - - - - - -
CsaHc ~ DVKVYHVEDH- - - - -----
PvaHe ~ QVKVFNHGEHI H-------
PinHcC  TVKLYSHEGVDGG - - - - -
SanHc  DVTI TFKGSV-- - - ----



